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f:}1li.°BACKGR0UND.f§?

‘“:xlncorporate various sizes of transformer$ .
_sw1tches, and other voltage regulatlon/dlstrlbutlon dev1ces.t

-fQ?recently removed . from the site%. S
- transported to_the General Electrlc facility;din Philadel= "

h;ilng PCB contamlnated 5011”

i »1 2 DISPOSAL ALTERNATIVES

% . large quantities’
v ally present whére
. . stored. . . Tradltlonally,”two options are used for the dlSpOS-:
L Highly contamlnated ‘materials. e
L L were: typlcally packaged and;1nc1nerated"soils with 'low- to
! moderate concentratlons were'placed;ln secured hazardous
‘waste landfllls : '

"al of contamlnated 'soils

Esg

" . ‘
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.~1.0 _ INTRODUCTION :

The Shaffer EqulpmentACompan

tions for the local;coal mlning industry.
capacitors,y

SHAFFER's past’ practlces involved the: storage of. unneeded,

J'.damaged “or outdated. transformérs and- capac1tors on: the.“«f'

o : 1tegis locatedm_J~"

. on West Virginia“Route 17 .in: Minden, West “Virginiaq:: "Minden .. 7

~ is a small coal town located in Fayette.County. with' approxi—~f“;f&
'” ~‘mately 2,000 residents. -There are an estimated 65 to. ,

- 75. people who live within 1/8th mile of . the’ 51te., SHAFFER )

‘has been in operation since 1970 bulldlng'electrical substa- . -

:.Many; of its units".r

site.. Leakage from these units; and assoc1ated storage prac-fg‘

o ‘tices ‘appears to bé. respon51ble for the severe PCB ‘contami- '
'hlnatlon problem that . exi e i 5 wgvz'ﬂ :

‘,, B .,_,(,

The site’ covers approx1mately_i?acre and-contalns a

'single building which ‘is both: a’ workshop/warehouse and of-

fice.: The site-is relatlvely flat ‘and slopes toward. the ' *°
west. - Arbuckle Creek-is located downgradlent and to the -~

-... west and has been shown to contaln PCBs 1n the sedlment‘ L
"[194 parts per mllllon (ppm)] sl S

PCBs have been found 1n 50115 and sedlments'on smte.

‘Levels as high as 22 percent have been found in heavily. _
. stained soils. It is estimated that contamlnated soil con-

tains PCBs at levels in excess of 50 ppm. ~In addition,

‘there were an estimated 150 transformers, 60 capacitors, and
~ 75 drums on sitei. Labels were: found which. 1nd1cate that

O Uiia uLQ“bLULmCLb auu »aya»;culb wc&c LLLLCU w;uh fbD;q

'fluids...

capac1tors,,‘nd drums were’
‘' The waste’ materlal ‘was -

3 PCB bearlng transformer ;

phla,,Pennsylvanla. However,; the’ Unlted States. Env1ron—

77 mental Protection-Agency (USEPA):is concérhed:about the:

appropriate methodology to handle/dlspose of, the . remaln-¢fi

‘xfﬁ'In the cleanup of'hazardous_ nd 1ndustr1a1,waste s1tes,
f contaminated ‘soil’ or:sediments’ are _usu-
waste : products have been spilled or .

tudies” have prompted




{éoncernsléver'thegintégrity“pffthesé:1andfiils.
cerns are based on the wastes!ﬁlongfterm'abilitYﬁtp_alter” S ~'<A5
. the containment préperties.and}poésibly'énhanéeﬁjééching of IR
".contaminants to the surrounding soils and ground:>water. . Re-

cently(‘monitoriﬁéiétddiesfatfthes"” 3 4 Lol
'temporafy‘shutdown?Oriredubtibhfinﬁ¢6pacity;fnd;héVé"fesult-.:*13»

;4~ed‘in,algenera1_tréﬁd.forfindustr§ltoJseekgaltéfpﬁté}ﬂmore'3
Lycompleté_methods.bfjtfeating:phese wastestreams since’; |
eration alone would be;ecbnomically1unfeasib1é” R

nfConsérvatiOn"and RecoveryiAct,(RCRA),udlreqtly.promoteSjre% LT
jsource'cbhservation_and recovery by. the - suppor T
... “innovative technologies.“-Acéordinqu;;USEPAjRég
. undertaken an investigation7of,altefnaﬁiVééﬁgéjcoﬁventiohal,:'

“extraction is viable from technical.feasibility

~PCB‘concentrations studieds

' wgolvent Extraction of pCB-Contaminated .5 il
VPilot Scale Tests (Juné;ZS‘t * i

~ .based on”the-ihitiatibhﬂdfdeiL;treaﬁméh

,  isoon'as1measenab&ympracﬁicaﬁy '

. “equipment and . system ‘conce ts
 While_technicallyffeééiblején

%" " gelected on the:basis of:; their’
ﬂﬁj~.¢£9m£gghn§§§iﬁandﬁt@stmopzim

[

facilities Have caused

incin?”if

Current environmental requlationsy. i.e.” he Resource

" of . new, and

1¢htxiijha3yf=*

1 of PCB-contaminated soil,

landfilling for the disposa at the [’

SHAFFER site. - ... 7

3t “solvent
, 1 jiCﬁS?;'and' - R
schedule standpoints. Consequently;[in‘viewgof O.H. Materials S

'.:”Thiétiﬁvésf&ééiiohlléa to the conclusio)

;Co.'sj(OHM)_ongoing investigations_of,thefapblidatidﬁ of -
continuous, countercurrentgektractionfsysﬁems%toxﬁreatAPCBT 4
‘contaminated soil .as well'as.OHM'erecentubéntﬁfand pilot - ~ ¢+ . - =

scale studies of the technical feasibility of solvent extrac-

tion at the SHAFFER site, USEPA Region TII ‘requested OHM to

- develop a work plan for use Qfla'solvenfgéXtraction'system :

at the site. L L L ST

1.3 “PURPOSE AND SCOPE . . *. '+

In response to the request of_USEPA;ReglondII,ﬂOHMvpre—ﬂ
sents thls WOrK pian foi ihe cpIration of a aolvent extrac- .
tion process facility for the treatment of;PCB-contamlnatcd o o
soils at the SHAFFER sfteiEQTheEP:ojectgihvplvesche_full—” L

scale"application;of,a;procesS.devélopedgaﬁdgtésﬁed,by oHM*7y§;Q':m
at the pilot andvbenchscalé;levelégdt&théﬂSHAFFERgsite dur- ...
ing May and June 1985.. The‘results,bfgﬁﬁéé::ﬂtﬁdies'have;,f"
clearly indicated that’this~extracﬁiohﬂbﬁbc’du‘éﬁis“teCh;t

nically capable of achieVing:PCBmfeduCtiQhéginyeXCess of
95 percent for-.single extractions{gWith;highér?éffibiencies
possible for multiple4passASYStéﬁsfOﬁgn?the?rdﬁgéfof influent
'fAchhpletejdescriptibhxoffthe
eport entitled -
‘Bench and-..

T

test program and_resultsgiéﬁéiVenﬁiniﬁhé;QHM;%

1985)

. "USEPA has requested that OHM

AL




- - In the body of this document, a System Description of
" the treatment facility (Section 3.0), a Work: Plan Task. .-
. Description for its operation (Section ‘4, 0), and ‘the Project S

Summary,Jcontalns a fact-sheet




2.0 , SUMMARY

»i'l‘z 1 WORK PLAN BASIS

e w,;“This work’ plan 'is based on ‘the full-scal P iéationiL ' :
' of a process developed.and’ tested by OHM.at the ‘bench ‘and - PR
“pilot scale levels-at: the .SHAFFER site: durlng May and..
“.'June ‘'of 19857 These bench and pilot-scale . tests inCIUdEd”¢4mglqyy
" the centmnuouSEteuntencnffenﬁmexeﬁacbmonm@im?GB*COﬁtamTﬁﬁﬁa&. B
wodrs with several solvents' 1nclud1ng methanol  and ' »;.'l N
methanol/FREON TF mixtures.: . .The .results-of these tests ™ T
‘. clearly indicated that. this extractlon procedure ‘is technl—‘ S
" cally sound and capable of achieving PCB. ‘réductions. ap~ '
proaching: QSEpereentﬂﬁor@s&nglegextractxons, 'with higher.:
.. efficiencies possible for multiple- pass systems over the . :
"range of PCB concentrations studied.: &nmme@msmpﬁmmeductlon;*i :
. eefficiency, methaﬁetﬂa&nnemwasmcleé???ﬂﬁeund&to. e“%uperi“ﬂi-r\.t .
tOEERE@ﬂ@mEﬁa“aﬂwRE@N&TE%methanoimmr tnregk -' : . :

2.2 | SYSTEM DESIGN CRITERIA:;“M.M

“ f;w -f'-f,'..In developlng the full scale syetem,
: 'A_sign-on ‘the follow1ng cr1ter1a°

':65'8011 volumeV{;;;::;}:;T:....:4 100 cublc yards»
1_6 ‘Soil den51ty .;{;.f?.;;.:.;;{{:;....“1 1 g/cm 4

4 - - o soil mass‘.......ﬁ‘.."".'.".' e e, 600 000 1b.

'jd Calculated soil i
. PCB concentration (average);f

.0 . Soil m01sture content e

_”ef:PCB reductlon efflclency
-{j‘requlred (average)?” A

e
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PCB concentration in K.43

o Spent Solvent Sedimentation - to remove
drag-out soils suspended in the spent solvent

o Spent Solvent Gampolr sorptdios - to reduce PCB
concentrations-in spent solvent to enable its

reuse

o Clean Soil Drying - to recover methanol con-
"tained in soil for reuse in extraction

o Methanol Condensation - to recover methanol va-
porized in the clean soil drying process

- 2.4 EQUIPMENT

The major pieces of equipment that will be utilized
include:

Cage mill crusher
HOLO-FLITE dryers .

Boiler
Continuous countercurrent soil extractor

Lamella solids separator
Ultrafiltration vessels
Air condenser unit

0000000

2.5 PROJECT SCHEDULE

The project schedule includes:

Qtart
Tasks ' Week Of ~ Duration
‘o Pre-mobilization ~ 9-9-85 2 to 5 days
o Mobilization = . ' 9-16-85 - 1 day
o Site preparation 9-16-85 3 days
o System start up 4 9-16-85
and testing
o 9-30-85
o Decontamination and 10-21-85 7 days
demobilization ' :
o Site restoration 10-28-85 2 days
o ' Final demobilization -  11-4-85 1 day

.

OHM
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'SCHEDULE AssUM?TIONsif

2.6

RN .

g -

'durlng processing~

S 12-hours-a-day; operation at;
g - -all other tlmes ‘ «
g. ;2 7 OHM 'ESTIMATED COST
g ; R The total estlmated cost for the prOJec ‘
4 . -4, with the schedule and assumptions presented above 1s_4
‘ + $1, 600 000. . The major compdnents are: e
i xfuh'“kjo} Pre- moblllzatlon SRR T
<L o”-'Moblllzatlon R,
.. i o Site Preparatlon A
%4 :.:;System Set Up and Testlng_
‘ B ' Proce551ng. it 71,267, 00
:g o Decontamlnatlon andj‘ i
e Demoblllzatlon A '

Slte Restoratlon‘

““Final;pemOhilizatioﬂ"t

Bl
e}

s "}

’g
A
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*number of unit processes dentifled as in—
ztegral ‘steps. in the extraction procedure. ‘By:ho.means PRI
“'should “these processes ‘be. 1nterpreted asvtechnically feasi-T‘
ble at ‘similar contaminated” sitesi, They merely represent :
" the" optlmlzatlon of system parameters for: this partlcular ' =

v location. These steps are: given’ below' Q
5011 Preparatlon 4
- Drylng to remove entralned water -
- '“'o?fSolvent Extractlon
Vf;- Contlnuous, countercurrent contactlng
:[Solvent Recovery/Proce551ng for Reuse‘
l,j— Drylng to recover methanol"from 5011 ex1t1ng;a
' ‘extractor:< : 2 Sl -
.o Sedlmentatlon of suspended‘sollds.in extrac—5Q:M
gg tor solvent : wn) o .
ES R GJ.LLQA..L.A.\_J.uu...A.vu O, LG sUllialaunT, ‘
S ;partlcles : .
%5' Actlvated ‘carbon adsorption:of, PCBS ;
' "methanol'” .
m;f'~ : The solvent ultlmately chosen:: for the proposed 10 TPH .

: model was methanol, primarily duevto cost con51deratlons of :
1the pure chemlcals (see below)' S

?’Methanola $0.105/1b
'_Freon;113ﬁp SRR At 1. 1Q/1b

sseny i

becomes necessary to 1ncorporate enmgua:-gl-n

jThls would

fllkellhood of: problems

gl

M‘ R
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BRI PR Although the pilot tests condu
,;fwere limited to ex
. .information pertin
.gystems. " Each of .

5 nolegy and therefo
‘“ition of: related equ1pment.

SOIL“PREPARATION

} cted at- the Minden site
tractive trials, bench studies revealed -
ent to the full-scale sizing of process -
the proposed processes is standard tech-:”%
re can be performed:

-

.Contamlnated

S V Crushed materlal ex1ts“thls unit a
~ HOLO-FLITE dryer. where en
. the" soil... Without. this step,
cled methanol wou

;:would interfere w
- will ‘be. utilized

;frb01ler maintained
" complished throug

"HOLO-FLITE so tha

7 steam. Condensat
». 8izing ‘of - this drylng vesse
contamlnateo bOJ-.L :

Ain order- to convey the
s fixed, flowrate., This m
Al;crusher from w
. viously removed.
~that: the crushe
‘less: than 8 inch” fract
gtlnuous cage mlll crus
. less” ‘than 1 inch in diameters s
7 vant to proper. operatlon o
"‘of removal eff1c1enc1es..m'.

soil ‘will be 1oaded into: R
soxl to the treatment system at -a

5% This ba51c separatlon ‘is; ‘necessary so-

r w1ll not:jam with over51zed mater1a1.~, hefuf

1ons fall down a. chute 1nto the con-
her which . will ‘reduce! all partlcles to
This- partlcle size.is; ‘rele-

f the extractor and optlmlzatlon

ndis” nveyed to a Q
trained water will be ‘driven from-

1d eventually increase: to:a’ point where it
ith the solvent extraction.ﬂ Live steam

as the heating: ‘media.and . is: supplled by a.
on site.: All: heating of the soil~ is ac-
fh the use of a’ ]acketed trough on the. L
t the soil does not directly contact the

e 1is returned to the boiler feed system..
1 is critical to. ensure that the
ot £ woletnre hnfore extractlon

arrangement

‘thls paralle
“seriesjy.-

3l0 to 30 mlnutes

. extractor, SOlld
‘edlmentatlon ‘ve

'»The drled 5011 then flows by . g
of ‘extractor: cells,.at a’ design,
of 10, TPH of. contaminated  soils!
1- arrangement. con51sts-of‘two¢pell
‘for a_ total: length of 34 feety; : Trou 1.
constant: 30 ‘inches: ~ At this: proce551ng rate,V

,proce951ng rate’

Each treatment circuit of:
coupled 1n}

can be achleved.u These

of re51dence tlme
; llcate the removal effi-

rom the solven

s are, removed £ :
,jvessels._ :The

sselpand ultra—"

through the acqulsi-~fv”

ring - hopper:fb

eterlng ‘hopper; will: féeda. .cage mlllgfff
h1ch '8 inch .-size: fractions. have: been pre-“.q“i“

the' water content ‘of the recy-"

5study ‘and the 25 ppm PCB - ;ﬁﬁ%

’s6il:in the,_“
tream via a .-

“.:H*J't & 'in. th :p" lel’ treatment‘arrangement is;: o
imated -as”a; total. of: éjaﬁmméémga&&onsmpergmxnutEEKﬁh '
A@ﬁ5;§ﬁ§¥*\ Follow1ng *initial. contact. with;the;
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Q- tank for reuse in the extractor cells
,§§ continued until' the .ame 3
N \ the - influent soil, '

vwrlllresult in - hlgher observed weight 1oadihgs on the’ acti-‘[O\ﬂL”
_'vated carbon, which ultimately leads:to cost, savings foer' AA‘L A
newly‘purchased:activated carbon. ; Y S

EE i

'4being replenlshed with fresh solvent from~ a . second storage PER
tanker so that proce351ng ‘can- proceed unlnterrupted. Remov—f' e
~al of both 'water’and PCBs ensures ‘that’ mlnlmum'purchases of ek
methanol are needed for the progect7 S

Stk e
PN AN A ,r,_,.,‘:‘.
¢l ..1 M

As mentloned earlier,rcertaln

of an explosion:within- all process vessels pMethanol ‘can ;-‘ e
S explode if its conéentration-in: ‘air.is: betwéen 6 and 30 per- i
m."xq cent. . This extraction system’ 1ncorporates n@tanymaanmgalveSa. S @
\ ;

. onzbothzthemupstreammandmdownstreammend9wofm¢he@contactoﬁBasn
¢partmoﬁmtheunxtmogenmpuxgqng—package Nltrogen gas is piped
" to the upstream air lock and malntalned at :d.slight p051t1ve -
pressure (1 to 2 inches W.C.) to prevent. air: from entering.’ o

This eventually purges. any oxygen- from -the system and re-~

. places it with nitrogen, which.is an inert . gas,: . Sensorszwidis
'-contxnugg§;%mm_n&tqgmgbeq&eveiaoﬁaoxygenﬁwﬁﬁthisvandﬂofﬁér o
process=equipment=and=sim=turn=will=tontrol=thesfeedurate=ota Col
ﬂﬁeﬂrtneqenmthatmisxggggggxge.provxdeaanmmnertmatmospheress ST

P % B

3’4 SOLVENT RECOVERY . PROCESSING[

EP Wlllle lnetnan.L appedrs lnexpcnbl\lc Jit Q. t/i_a. Euut‘u U(‘JD.LD’ 4
. the purchased ‘chemical cost necessary to, treat 4,100 cublc L
yards of contaminated soil is a: staggering{$l 000 000 to -

_ $2,000,000 if. fresh solvent 'is ‘continuousl; used.. There—" .

- fore,. solvent recovery: and processing, for?reuSe appears ex—:""
tremely advantageous. from a standpoint?o oth;materlals B

. handling and dollars saved for expendable 'Two recovery

. processes were ‘scrutinized for- _technical: ‘an conomic via-'-_, :
bility;: a) on-site distillation- of:the’ meth /PCB mixture,; - -

. and b) - extractlon of the PCBs: fromfthe ‘Mmethandl using fixed-:

f"'bed technlques i e. actlvated carbon?adsorptl‘n. Distilla-; -

;ﬂé(up to 50, 000 000 Btu/hr)}elimlnated thi ;
'actlvated carbon adsorptlon'of the PCBs from\the methanol




ﬁ“ ?é‘ Yt ,«3

e b Y

P s

These values are based upon th

'Estlmated effluent
Concentratlon o o o 6 .o 8 @ . LN 2N -)-

Ty

: Before 1mp1ement1ng such a carbon dsorptlon“system lt
would be neeeesaxgmmomﬁemo . -aneemﬁtomwthemﬁE%h—
‘«a®1. These fines are car rried. over from the extractor and
~clearly represent a threat’ to the: 1ife. of the carbon if not’
‘removed. The proposed recovery. system 1ncorporat1ng these
jdeas will entail the use of. awnmﬁﬁﬁﬁﬁuhemgiarffiéih, '
followed by uitrafizktram

éﬁﬂgggmxheﬁmast"majorrtygg§g§olmdsu
vectedﬁthreughg sedimentas

&llgsierxpolmsha g. All fimeszecoidecter -
xtractoEsxiol QY= reprocess—-

tdo n~wou&dmbemrecyctedwbackwtosiheme
xng DmsposabiemcartnrdgeSEQnmbagSEconldﬁQewutLllzedwin@the

- wAETFaTT TR TON VeSS “Most of the. equlpment in the sol-
vent recovery system can be supplled or; fabrlcated by OHM.

A signlflcant cost saV1ngs could also be reallzed by

 ¢ollecting the methanol trapped .in: the washed soil .as it

- leaves. the extractor.iAAlthough free llqulds have’ been -
2 g mndckural ~ontent  still. ‘could be

Qld.l.ucu 11 uin .u._:(;;..., pECE

as high as 25 percent as observed in the pllot study. . this

:’translates to a:loss of.$75,000,
'to make up requlrements {f this

s*allowed to evaporate.

T The proposed_ _system 1ncorporates a stalnless
. steel HOLO-FLITE dryer "to ‘remove methanol ‘from: the washed
soil. Live steam ‘is used. to heat ‘the jacket and screw of.
~ this unit to the b0111ng p01nt of - the methanol. Nitrogen is
_used -to initially’ purge oxygen “from the . system and create
positive pressure sO that air cannot.eénter. ‘The methanol.
vapors_ are routed to an air condenser where»the relatively.
- pure llquld is. collected after condensation "‘and recycled to

:5f-the storage- tanks.. This. solvent is.
".for reuse 1n the extractors.

thanol ‘collection ¢ c HOLO- FLITE dryer
should exceed 95 percent based upon 10 ‘perce!
"anol in the’ effiuent soi’ ‘This leaves ‘an estimated 0.5

o percent methanol: in.the! ‘c1léan "s0il.: . The 5011,{now dry, can
be transported to a’sultable

holdlng area for ana1y31s.~

+0..$250,000.in" ‘methanol duegff

blended w1th fresh stock

nt (w/w) meth-

P T




»described_below. - e
4,1 MOBILIZATION "

7% The initial mobilizati _ oy
consist, of a site visit by the OHM project.supervisor; proj- .

'~ofuthe:process.onjsitea*

4.0 WORK PLAN TASK DESCRIPTION e

-

the SHAFFER

Thé“6§ér5ti6hdiTW6fkfﬁiéﬁ deQeibbéa'fgg»

;HSite has been organized,intovfive_major;phaSesrr‘Mobilizaé
-«"tion, Set-up, Operation;, Decémmissioning;;andlbemobiliza_
ug‘taskstassociated;with;it_as'ﬁ;aQ

tion. . Each phase has vario

-

i

on task for the SHAFFER

ect control technician,.and a civil/structural engineer.

_”Thdse-personnel;willmarrlve‘ohésite‘approximatélyJZ weeks .
- prior;to,the‘major,mobilization:effért.;&The“purpose'of this
.. -visit is.to‘arrange for utility connections;with the process
S system,<Set—up,contractUal arrangements forﬁthe;construqtion
"~ of the concrete or asphalt containment. areas for the process '

system (based on costfeffeCtiveness)7{andjiﬁSpéétion and..

_ fortification (as_necessary)nfor5théfacceés"bridges‘bver,».

Arbuckle: Creek. The bridge‘fortificatidh;may;be-necéssary‘

éite'ﬁili

depending upon the gross vehicle weight of the trucks carry--.

will be coordinated with thesé personnel on site so as to.

" assure an expeditious set-up period... -

'.fhelpersonnéi and equipﬁeﬁt}td bé'ﬁﬁiiiéédlaflthéi':

'GHAFFER.site will be mobilized from the OHM corporate‘head-[

quarters located-1in Findlay, Ohio. . The major mobilization

- effort will be made in three waves to provide equipment for

ing the”extraction1equipment¢ﬂ,The major"mbbilization effort

the tasks as neceSsary~but'cbst-effectiVely;T‘This:will min- .

T ot

- The firét'wéve ﬁQbi1izati6h,wiiirbfgélgéfﬁéfgéhﬁéifahd

:éQQipment.forgsite:preparation andﬁthenset-up:of the soil .

extraction'equipmeﬁtii_The'sééond'wave mobilization will

equipment. The third wave mobilizationiwill. provide the re-

if provide personnel and testingiequipmentfrequ1red for the ac-
.- tual startup and,onﬁsite,shakedownaof[thé:soil extraction -’

maininqﬁperéonnel;aﬁd equipment for:the fullfscale'operation

"7 Most personnel and equipmeént will be mobilized by
highway;from,Findlayvto Minden,andxthe_fi;sthave'meiliza-»

'j_tion will be the 1argést.¢?Additiona1 pe:spnné;jwill;be,

- flown. commercially’ on an as-needed basis.. The first wave
jj;mobilization-hésvbéeﬁ’tehta
JQSeptember.lﬁf'l985‘

tiv¢1ygplanngd"f6

he week of .

h‘,imize;having,any‘unnecessary equipment_on151te.before it is -

s -3
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_4~.2-_ Y'SET TP . afin

. eI e

I

been,organized into
tup/ Do

k The ‘set- ‘up phase -of the project has’
two major tasks Slte Preparation and System Star

O VR S . .

. The 51te preparation will-begln with the set—up of the
support ‘area and staging of the support. equlpment. This .© . :
includes the decontamlnatlon trailery;-the. moblle laboratory,_;;'f‘,'ﬁ
and the office. trailers. .. Concurrently, .an; ingpection check e

and repair will be made to-.the site . exclu510n .fence and .*, T
gates. After, these initial’ tasks’, preparatlon will be made'“fjx oo
to the areas on site designated to house the soil extraction. .k
process and -

the tank-truck product "transfer. area.(_Ba51ca1- o S
ly, these co .

ntalnment areas-will ¢congist . of:a compacted base -
 covered with either concrete Or: asphalt dependlng on cost- .’
L effectiveness.

e These slabs will: be: flnlshed off- with perlm—; o
: eter berms and have a- ‘'slight. depre551on located at one . .
product ‘collection: point. ‘The purpose of these

B " corner for a
containment areas ig to provide a foundation to support the
inment contin-

i " heavy process equipment and to prov1de a-conta
gency in ‘the event that: there is an unant1c1pated release of

- o . solvent. These. equlpment pads will also house some ‘of the 7

a . ~safety equipment required- for on-site operation such as the ,

; llquld nltrogen tank used to purge the process equlpment. o B

. Durlng these 51te preparatlon tasks,‘QHM personnel w111
brief USEPA on the details of the process.:: Jointly,. both
groups will then formulate the-. site safety and contingency . S
~1ans for use during operatlon » Communlcatlon networks will -
—-c=1272Ad 1ncal partles.; ‘The final

g . 1ink the project TO OTher 07—
; site preparatlon step 1s to establlsh the site sccur;ty_

plan.

4.2, 2 System Startup/Shakedown

T . At this point, the 5011 extractlon system‘w1ll be as- -~ . i
sembled and connections: leak tested using dry. hitrogen ini- - e
tially. - After the system has been’ ‘leaked ; tested, the final

A safety, contingency,. nd. operatlon 1nstructions will be is-
’ ' sued to all personnel ‘on’ site. jAt" this. point, the system
will begin its testing “and- callbratlon phase, us1ng methanol
5 solvent.and cléan; uncontaminated soil%} ;This ‘procedure will -.

o - allow preliminary. calibration- of flow rates “and . 1nstrumenta-

: L .- ‘tion, /At the end of the’ shakedown,’ last’ minute’ adjustments -

’ ‘'will be made and - final: 1nstructlons 1ssued‘to all personnel.

ow ready for: operatlon. I

”i‘The system is n

'Ped,lnto severalaentl—f’
loader will -remove soil L‘
'1nto:the crushlng/

iThe system
‘ .:BaSLCally, .
from the contamlnated plle"

screenlng hopper At that’ p01nt,

«




fully automated and is described in deta11 in Section 3.0. Y
once the cleaned,: ‘dry soil exits “the- process,,it §s col- - . W
lected with front bucket tractor and placed'into;the gsoil ol 0%
- staging area for testing... Samples of ‘this’ soilfﬂas with, ittg.
samples of the solvent. from the process) willi
. site by the mobile laboratoryx all samples will ‘be’ analyzed
- by Gas Chromatography (GC) as. per "USEPA" consensus meth- Sl
”odology.r ‘The sampllng schedule W1ll fac111tate cyerifi= .
5 cation of the "extraction: efficiencxes ‘and: ‘allow the process g;p”
~,throughout to be. optlmlzed - A1l materlals will: pbe tested : ’
distribution on‘sité'dr in the cage, of expendables )
' . ! Vs will be, analyzed prior g6
tation and disposal.; USEPA will, perform all perlmeter( S

‘transpor , -
" air monitoringd and'QHM;wlll contlnually 1mmed1 ely ad301n—=a4 S

"jlng the system.

Spec1ally ‘trained personnel,Wle P the: system.gfﬁ‘*
'Dedlcated foremen, process engineer;: ‘chemistsi. and technlij_ﬁ ‘ Co
lnngwn_ cians will be used during -each. shift of. operatlon.¢ Seniorﬂfi~'~"'\
W . technical. corporate staff will “also be: present during: cru-ﬁfjﬁ.-
i cial operatlons and w1ll make'regular* perlodlc v151ts to TR
check on the operatlon. -

i" - G The general descr1pt1 "' of the system operatlon W1ll
' be further detailed and refined: ‘for on-site operatlonal o
§ ' 'vprocedures during future joint. meetings. with USEPA prlor to
any mobilization.. This will assure the ~guccessful - - _
completlon of the progect ln a tlmely and cost—effectlve- e

7 S manner.

S 4.4 DECONTAMINATION AND DEMOBILIZATION o
Eg | The final disposal oi sycn;fio-"nnt and carbon w111
- occur after all nonessentlal equipment has been aecontam= . ..
‘inated and dem obilized. Final disposal of the spent carbon"‘~’l'ﬁ

%g . - will be incinerated., while disposal’ of - the methanol is depen- =

dant on-a variety of ‘factors. avallable for.. mlnlmlzlng ‘final .

costs. . The cost for 1nc1neratlon at. an approved site could.-
‘“trade—off for trans—

+* range from $0.35/gallon down to an even:
portatlon costs because: of lts high: Btuhcontent;m This high

.,1Btu content of methanol. mak s*lt*attractlve‘aS'a fuel.for:u‘ S
‘_unlt processes;a ' R ’

.f-4 5

: Slte restoratlon
o spec1f1catlons,jasjye

and .equ pment w1ll

Flnal demobl o
leted under the

- N L p T :
occur once site’ restoration has been comp
dlrectlon ofathe On-Scer Cc
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5.0

5 1 ASSUMPTIONS

'g?= " The” following'assumpt
of the prOJect schedule and cost’ estlmate'

COST ESTIMATE , . Con ATe

R “Final’ 5011 treatment-
Vi_;crlterla iy <
o"Soil volume" ‘ j
°ﬁ°S°11 den51ty...:..:l' .
o o ‘Influent s011 m01sturei‘ 1
“f“f content Ll :
o 'De51gn solvent to soil rat
Of‘Estlmated solvent llfe :ifii;f}r 0
‘6 Solvent drag ZTZfﬁ,TQ,}{;:;Z 10 percent by “’-";a;,h
. out in 5011 el e welght in 5011 - ,

¢

_o"Effluent soil mOLSture{}};;i;};;... Tess “than. ,a;-: o
. content after drying ©.:0.5 percent in 3011 SR S

' o':De51gn proce551ng rate_?i;;; 10 tons Pér hour

ﬂﬂ+n=1 noanrmance values will be optlmized on 1te but
are dependent on actual 5011 condltlons av ine T
: operatlon. : ..,p ERE - . :

R The de51gn of drylng and . condensatlon‘ ystems has «i::
"incorporated appropriate heat’ transfer, yalues based upon
standard values obtained from llterature.; ‘The. system was '

“englneered for a design, proce351ng ‘rate of 10 tons per hour<’

- Actual performance w1ll vary due to 51te conditions. . .

‘"5.2 PROJECT SCHEDULE:“
Tasks -

Pre—moblllzatlonf?

Moblllzatlon

A 5 ,

ﬁ Slte preparation




e et

-
T
. @
. . S . .
. N ST PUR 5-2 :
- . el s ~ .
. N,

;. Tasks

gystem start up

,%‘and testing
Procéssfng_’ N

pecontamination and : -
jzation: - ERTE

Demobil

Site reéépﬁation;

Final demobilization .

5.3 COST ESTIMATE -
pre-mobilizati
Mobilizationf'
Site preparation’

L A

on

d'Téstihg; ;

g T gystem Startup an

T ~ processingd e A

i Decontamination'and,Demobilizaﬁioﬁ' .
é ' o Site Restoration SR }g'g-'W'fn' .
‘ co Final Demobilization"fffV"f}f-

g TOTAL ESTIMATE CcOST - ... ERTEN ;






